ABSTRACT
INTRODUCTION
According to Scoble (1992) , the abdomen constitutes the more obviously segmented part of insects, which holds the genitalia, whose structures are of great interest for the taxonomy of Lepidoptera. The basic structure of the male and female genitalias is described, while separately from its obvious function, the precise mechanisms of its particular parts are relatively less known. The morphology of the female genitalia has been important in less specific levels of taxonomic divisions in Lepidoptera, while the male genitalia is commonly used taxonomically in more specific levels as genus and specie. The pregenital structures also offer important characters, particularly those that form the base of the abdomen and its connection with the thorax. This region has been important for the phylogenetic reconstruction and, very often, neglected morphologically as opposed to the genital characters. Papilionidae is a very diverse group and the morphological characters studied are sometimes unsatisfactory. Some studies have been made on the structures of the male genitalia and in particular the valvae, justifying its morphological importance when the phylogenetic relations are determined (Hancock, 1983; Miller, 1987; Tyler et al., 1994) . Srivastava (1965) described the male genitalia as a structure that still leads to controversial results for the morphology of Lepidoptera. Several studies have been done on the morphology of the abdomen of Lepidoptera, but the focus has been only in the genitalia and the pregenital structures have not been studied (Banks et al., 1976; Callaghan, 1997; Kuznetzov and Stekol'nikov, 2001; Hall and Harvey, 2002; Hall, 2003; Hall and Callaghan, 2003) . For the family Papilionidae, the studies of Miller (1987) and Hancock (1983) also focused on the genital structures only. The study by Srivastava (1965) focused on the muscular abdominal system, justifying the existing negligence on the studies of musculature of the abdomen and genitalia. The aim of this work was to study the external morphology of Heraclides anchisiades capys (Hübner, [1809] ), highlighting the components of the abdomen aiming to contribute to the comparison with other Papilionoidea and Hesperioidea.
MATERIALS AND METHODS
The origin of the material, as well as the treatment of the structures and preparation of the illustrations followed the same methodology as described earlier (Leite et al., 2010) . For the study of the genitalia, the abdomen was laterally positioned and opened through a longitudinal cut on the pleural region. For the pregenital abdominal structures, the terminology used was as described by Srivastava (1965) . For the genitalia of both sexes, the main terminology used was adopted from Klots (1956) and Miller (1987) with adaptations (Oiticica Filho, 1946; Ehrlich, 1958a Ehrlich, , b, 1960 Casagrande, 1979; Sorensen, 1980; Bilotta, 1994; Bizarro et al., 2003; Mielke et al., 2004; Duarte, 2007; Mielke et al., 2008) , in addition to classic studies on morphology (Snodgrass, 1935; Matsuda, 1976) .
RESULTS

Pregenital structures
Abdomen composed by 10 segments, the two last ones are modified in the males, giving origin to the structures of the genitalia, whereas in the females, the three last ones are modified. The females' abdomen is more extended dorsoventrally in comparison to the males (Figs 1, 2, 8, 9 ). On both sexes, the first segment presents modifications in its sclerites, relative to the merger of the metathorax's posterior region. Tergum I with membranous anterior third, the remainder being sclerotized and rectangular. Ventrally to the latest, the laterotergite, as a narrow sclerite and anteriorly projected, with a subtriangular shape on males and subrectangular with a small posteroventral projection on females. Sternum I anterior to the first spiracle, slender and anteriorly projected towards the anteromedialy region of the abdomen and posteriorly articulated to the anterodorsal extremity of the sternum II. Tergum VII on males narrower in comparison with the others and tergum VIII with posterior slender projection forming the superuncus. On females, tergum VIII narrower in comparison with the others. Rectangular sternum VIII, the last one observed on males before the genital elements, while on females the sternum VII is the last and oval shaped.
Male genitalia
Dorsally limited by the eighth tergum, projected medium-posteriorly in a dorsoventrally curved "hook" shaped structure, called superuncus. Tegumen representing the tergum IX, ventromedially to the tergum VIII, anteriorly fused to the uncus, the latest a modification of the tergum X, triangular and with distal projection ventrally curved. Gnathos articulated to the posterior margin of the tegumen, modification of the tenth sternum, as a ventral sclerite, projected in the caudal direction and with dorsal bristles. Transtilla reduced to a couple of slender structures, with absent median region, and articulated on the dorsoproximal angle of the valvae. Fultura inferior, narrow sclerotized structure in the shape of an "U", ventrally situated, supporting the aedeagus and visible only on posterior view (Figs 3-7) . The genitalia is limited in its ventral portion by the saccus, modification of the ninth sternum with the arm of the saccus projected anterodorsally as a narrow sclerotized band that reaches the ventral arm of the tegumen, forming an arch. Medium-laterally flattened valvae, forming a couple of plates articulated to the transtilla in the region of the costa and to the ventral arms of the tegumen and dorsal of the saccus on the region of the sacculus. The valvae presents the harpe in its central portion, with a group of differentiated bristles in anterodorsal position, a dentated posterior edge and is strongly sclerotized in comparison with the other regions. Cylindrical aedeagus, with anterior third strongly sclerotized and posterior third with distal slit laterally. Terminal bulbus ejaculatorius, being the place of passage of the ductus ejaculatorius. Distally the vesica is observed without cornutus, remaining retracted while resting. 
Female genitalia
Constituted by the eighth, ninth and tenth modified abdominal segments. Tergum VIII with anteroventral projection in both sides, forming the anteapophysis, and tergum IX + X forming the papilla analis, these two being vertical plates posteromedially located on the abdomen, with partial sclerotinization and countless bristles distributed in the surface. Postapophysis as a couple of anterolateral projections of the papilla analis (Figs 10, 11 ). Sternum VIII represented by two genital plates, the lamella antevaginalis is anteriorly and the lamella postvaginalis is posteriorly located, and between these the ostium bursae opens. Bursa copulatrix formed by the ostium, ductus and corpus bursae. The ductus bursae begins in the ostium, and is inserted in the bursa copulatrix, the last one being membranous and saculiform shaped, presenting only one ventrolaterally left signa that occupies all its length. The bursa copulatrix has approximately 2.3 times the length of the ductus. Ehrlich (1958b) reported the absence of the postespiracular bar in Papilionidae, which is corroborated in the present study. Nevertheless, regarding the pre-espiracular bar, the same author said to be absent only in Pieridae and did not comment on the condition of the same bar in the distinct groups. In the present study, the preespiracular bar is indistinct in the region; only the first sternum is visualized as found by Srivastava (1965) . Bilotta (1994) did not mention the preespiracular bar in Morphinae (Nymphalidae) however, the sclerite has been found in other Nymphalidae (Ehrlich, 1958a; Casagrande, 1979; Bizarro et al., 2003; Mielke et al., 2004) . On the other Papilionoidea and Hesperioidea morphologically studied, the pre-espiracular bar has not been present. The superuncus has been, up to the present study, a synapomorphy just for Papilioninae; however, Miller (1987) observed similar structure in Colias philodice Godart, 1819 (Lepidoptera -Pieridae) . This sclerite appears in several systematic studies regarding the family, presented under singular forms, including the specie in the study. This has been, in general, in totally different forms for each species in the Papilionidae (Srivastava, 1965; Hancock, 1983; Miller, 1987; Tyler et al., 1994) . Similar was observed for the other structures of the male genitalia of great taxonomic importance, by the peculiarities presented in these studies for each species, such as the cases of the transtilla, gnathos, fultura inferior and valvae. The projection of the saccus in the studied specie is posterior, therefore, opposite to the other Papilionoidea previously studied where it has been reported as anterior (Casagrande, 1979; Bilotta, 1994; Bizarro et al., 2003; Mielke et al., 2004) . In the females, the bursa copulatrix is structurally very distinct amongst the species of Papilionidae and the other Papilionoidea and Hesperioidea. Form, number, position and size of the signa of the bursa copulatrix on the different species observed on the studies of this structure within the family (Munroe, 1961; Hancock, 1983; Miller, 1987) and in other groups (Ehrlich, 1960; Casagrande, 1979; Hall, 2001; Penz and Devries, 2006; Duarte, 2007) show that they are of significant taxonomic relevance.
DISCUSSION
